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(54) Cathode sputtering 



(57) In a device for coating substrates 3 by means of cathode sputtering with a hollow target 4 which is open 
towards the substrate 3 which is to be coated, a dark space shield 6 extending parallel to the side wall 5 of the 
target 4 and a basic cathode body 1 1 which is firmly connected to the bottom part 7 of the target 4, is 
supported at the wall 9 of the vacuum chamber 2 via an insulator 8 and is electrically connected to a power 
source 10, there are provided a magnet belt 12 which extends parallel to the dark space shield 6 and is formed 
from a plurality of magnets 18, 18',..., a diaphragm 13 which is held by the dark space shield 6 and has a centre 
opening 14, and a stationary, yet rotatably mounted rotary plate 15 for holding the substrate 3, the axis of 
rotation 16 of which plate is staggered by a dimension A with respect to the perpendicular plane of symmetry 
17, which extends parallel to it, of the target 4. 
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Device for coating substrates by means of cathode 
sputtering with a hollow target 



The invention relates to a device for coating substrates by 
means of cathode sputtering with a hollow target which is 
open towards the substrate which is to be coated. 

A known arrangement for coating substrates by means of 
cathode sputtering (DE 35 06 227 C2) has a cathode which is 
in the shape of a hollow body and is open towards the 
substrate to be coated and an anode, wherein a magnet 
system is provided on the outside of the hollow body- shaped 
cathode which is distant from the substrate to establish 
the sputtering zone on the inside of the cathode, and 
wherein the magnet system is formed such that during 
operation two sputtering zones are produced on the inside 
of the cathode which is to be sputtered and the relation 
between the sputtering capacities of the two sputtering 
zones is adjustable. The hollow body-shaped cathode has the 
shape of a hollow cylinder which is open on one side, and a 
first sputtering zone is essentially restricted to the 
inner cylindrical surface area and a second sputtering zone 
to the closed end face of the cylinder. 

The particular advantage of this known arrangement lies in 
an improved progressive coverage without any reduction in 
the homogeneity of the layer thickness. 

Also known is a coating device (EP 0 459 413 A2) in which 
the substrate is disposed on a rotary plate and during the 



coating operation moves through under two targets which are 
both connected to a RF source and, being separated from one 
another by a diaphragm, held stationary opposite the rotary 
plate. The known coating device is primarily used to 
produce magnetic recording layers consisting of a stack of 
layers which are formed alternately from a Co and a Pt or 
Pd layer. 

The object of the invention is to provide a sputtering 
source which has a comparatively simple structure, can 
therefore be inexpensively produced and permits low-energy 
deposition, with the individual layers and their interfaces 
exhibiting the fewest possible defects and least possible 
radiation damage and remaining free of inert gas pockets. 
It should also be possible to deposit the layers as MR/GMR 
layers (magnetoresistive / gigantomagnetoresistive) and 
these should be particularly suitable for thin-film heads. 

This object is solved according to the invention by a dark 
space shield extending parallel to the side wall of the 
target and a basic cathode body which is firmly connected 
to the bottom part of the target, is supported at the wall 
of the vacuum chamber via an insulator and is electrically 
connected to a power source, and with a magnet belt which 
extends parallel to the dark space shield and is formed 
from a plurality of magnets, a diaphragm which is held by 
the dark space shield and has a centre opening, and a 
stationary, yet rotatably mounted rotary plate for holding 
the substrate, the axis of rotation of which plate is 
staggered by a dimension with respect to the plane of 
symmetry, which extends parallel and perpendicularly to it, 
of the target. 

Further particulars and features are described in detail 
and characterised in the subclaims. 



The invention permits a wide variety of possible 
embodiments; one of these is represented diagrammatical ly 
in detail in the accompanying drawing, which is a sectional 
view of a coating device. 

The device consists essentially of a basic cathode body 11 , 
which is held in an opening 21 in the upper wall part 9 of 
the vacuum chamber 2 and is supported on an insulating ring 
8, with a cooling body 22, which is inserted in the cathode 
body 11 , and a pot -shaped target 4, which is soldered to 
the basic cathode body 11 and has a circular cylindrical 
side wall part 5, a dark space shield 6, which surrounds 
the side wall part 5 at a spacing and has a U-shaped cross- 
sectional area, a magnet belt 12, which consists of a 
plurality of individual permanent magnets 18, 18', ... and 
an annular yoke 19, and a rotary plate 15, which is 
rotatably mounted in the lower wall part 20, with 
substrates 3, 3', ... held in cavities 23, 23', ... at its 
circular disc -shaped upper surface. 

After the vacuum chamber 2 has been pumped out and a 
suitable process gas admitted, for example argon, the 
rotary plate 20 is rotated, so that the individual 
substrates 3, 3', ... move through under the diaphragm 
opening 14 one after the other and are coated by the 
material particles driven out of the target 4 . The 
individual parameters, such as, e.g. the speed of rotation 
of the rotary plate and the applied current, are selected 
so that a uniform and homogeneous layer is deposited on the 
substrates 3 , 3 ' , ... in order to prevent the target 4 
from overheating, the basic cathode body 11 is provided 
with the cooling body 22, the cooling channels 24, 24',... 
of which are connected to a cooling liquid source, which is 
not shown in detail. The circular cylindrical inner surface 
of the side wall part 5 of the target 4 may be replaced by 
a slightly conical inner surface, as indicat d in the 
drawing by a broken line. 



A magnet arrangement 26 is advantageously provided on 
underside of the rotary plate 15 in the region of the 
cavity 23 for the substrate 3. 
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Claims 



Device for coating substrates (3) by means of cathode 
sputtering with a hollow target (4) which is open 
towards the substrate (3) which is to be coated, a 
dark space shield (6) extending parallel to the side 
wall (5) of the target (4) and a basic cathode body 
(11) which is firmly connected to the bottom part (7) 
of the target (4), is supported at the wall (9) of the 
vacuum chamber (2) via an insulator (8) and is 
electrically connected to a power source (10) , and 
with a magnet belt (12) which extends parallel to the 
dark space shield (6) and is formed from a plurality 
of magnets, a diaphragm (13) which is held by the dark 
space shield (6) and has at least one opening (14), 
and a stationary, yet rotatably mounted rotary plate 
(15) for holding the substrate (3), the axis of 
rotation (16) of which plate extends parallel to the 
plane of symmetry (17) of the hollow target (4) . 

Device according to claim 1, characterised in that the 
substrate (3) is held by the rotary plate (15) 
directly below the diaphragm (13) and opposite the 
bottom part (7) of the target (4), the dimensions of 
the opening (14) in the diaphragm (13) corresponding 
approximately to those of the substrate (3) . 

Device according to claims 1 and 2, characterised in 
that the radially inner side wall surface of the 
target (4) extends at an inclination to the 
perpendicular plane of symmetry (17) . 

Device according to one or more of the preceding 
claims, characterised in that the rotary plate (15) is 
held by a sleeve (25) of an electrically insulating 
material which permits the setting of a certain 



n 

electrical potential with respect to the parts forming 
the anode. 

5 . Device according to one or more of the preceding 
claims, characterised in that the diaphragm (13) is 
provided as a layer thickness distribution diaphragm 
with a diaphragm opening (14) which is adapted to the 
sputtering conditions. 

6. Device according to claims 1 and 2, characterised in 
that the dark space shield (6) extending parallel to 
the target (4) has an approximately U-shaped cross - 
sectional profile, the portion of the dark space 
shield (6) which forms one limb being connected to a 
diaphragm (13) whose part (23) which faces the plane 
of symmetry (17) engages over the side wall part (5) 
of the target (4) in the radially inward direction. 
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